h i g h l i g h t s " New model of a calciner reactor to regenerate the CO 2 sorbent in Calcium Looping system. " Particle calcination reaction model included. " Effects of main operating parameters on calcination efficiency assessed. " Simplified methodology for preliminary fast calculation described. " Determination of possible operational window for the calciner unit.
a b s t r a c t
The Ca-Looping (CaL) process for CO 2 post-combustion capture is a promising technology that has received lot of attention concerning both experimental and modelling aspects in recent years. In this work, a calciner reactor model based on simple fluid-dynamic assumptions and including calcination kinetics is proposed. The main objective of the reactor model is to evaluate the CaCO 3 content leaving the calciner or, in other words, the calciner efficiency defined as the fraction of CaCO 3 calcined in the reactor, as a function of calciner operating conditions such as solid inventory, calciner temperature, solid circulation rate or fresh sorbent make-up flow. Different analysis have been carried out to determine a feasible operating window of the reactor where high calciner efficiencies are achieved at relatively low temperatures and reasonable solid residence times in the calciner. The results obtained show that typical solid inventories in a range of 8000-12,000 mol of Ca/m 2 and temperatures of 1173-1183 K, will result into such calciner efficiencies well over 95%. These results reinforce the CaL system application at a large scale for CO 2 capture and make the model as a valuable tool for interpreting future experimental results obtained from pilot-scale CaL facilities.
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Introduction
CO 2 capture and storage (CCS) technologies have a great potential to contribute for stabilization of greenhouse gases concentration in the atmosphere in the mid to long term [1] . Their application is likely focused on large point sources of CO 2 like power plants or, to a lesser extent, large industrial processes such as cement plants or refineries. Considering the recent increases in coal consumption among the power generation sector, and the immediate projections for coal use as primary energy source in the coming years [2], the need of application of CCS technologies will be reinforced.
Among the different families of CO 2 capture technologies, this work is focused on Calcium Looping (CaL) post-combustion process that is rapidly developing from a concept paper to large pilot testing in recent years [3] , particularly under the EU funded CaOling project (www.caoling.eu). The CaL system was first proposed by Shimizu et al. [4] and involves the separation of CO 2 using the reversible carbonation reaction of CaO and the calcination of CaCO 3 to regenerate the sorbent. Regarding to the large flow of flue gas treated in a CaL system that needs to be put into contact with CaO, a typical configuration for this process would consist of two interconnected circulating fluidized beds (CFB), calciner and carbonator, operating under atmospheric pressure (see Fig. 1 ). Flue gases leaving the boiler of an existing power plant are fed into the carbonation unit, operating at temperatures between 873 K and 973 K, where the CO 2 reacts with the CaO coming from the calciner to form CaCO 3 . Solids from carbonator are sent back to the calcination unit where CaCO 3 is calcined to form CaO, which is recirculated again to the carbonator, and CO 2 as a concentrated
